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(54) Mettiod and apparatus for generating image file 



(57) Upon generating a plurality of image data sets 
at different resolutions from a digital image obtained t>y 
a film scanr>er or the Gke and recofding ttie data sets in 
a recorcfing mecfium as an innage file ^tavir)g a hierarchy 
such as the one defined by the RashPix standard, 
image quality degradation caused in generation 
processing of the image data sets at different resolu- 
tions can be minimized. Image data 9 licx printing are 
generated in order to generate photographic print 5 by 



carrying out interpx>tation processing by interpolation 
processing means (printing image data generating 
means) 13a on an original image 8 obtained by an 
image obtaining apparatus 10 or 1 1. Image data sets 7 
at different resolutions are also generated by directly 
carrying out interpolation processing by interpolation 
processing means (stepping resolution image data set 
generating means) 13b on the origir^ image 8. 
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Description 

BACKGROUND OF THE INVENTKDN 

Field of the Invention 5 

The present invention relates to an image fie gen- 
erating nfiethod and apparatus which is used i4X)n 
recorcfing a digital wnage obtained from a f im or a dgrtal 
camera as an image fie m a recording medium such as w 
a CD-R and an MO dsc. 

A digital output service has been canied out 
wherein a digital image read from a film is recorded in a 
photo CD. an MO disc or the Gke and provided to a cus- 
tomer. In the Ra&hPix standard proposed by Eastman is 
Kodak Co.. a stnxtured storage fie conprising a stor- 
age and a stream including image data and various 
kinds of property brformation thereof has been defined 
as an image file format appropriate fa a digital output 
service regarding photo^aphs. so 

A d^tafly output photograph is used for apprecia- 
tx>n by displaying it on a monitor and for generating 
additional print afterwanfe. On this occasion, the resolu- 
tkxi appropriate for printing is generally different from 
that for monitor display. FurthenrKxe. in the case of a 25 
nx>nitor, the resolution necessary for dsplay varies 
depending on the size of a monitor saeen. Therefore, 
an image file defined by the RashPix standard has a 
plurality of image data sets at different resolutions. 

A digital output service such as the above is often 30 
used in corrtinatkxi with printing service when a film is 
deposited for devek)pment, for example. Therefore, as a 
system for snrxxjlhly operating such a service. Fuji 
Photo Rim Co. Ltd. has proposed a phc*ograph finish- 
ing system which carries out both generation of photo- 3S 
graphic print and output in a recording medium at one- 
time film reading (see Japanese Patent Applwation No. 
9(1997)-191661 and U.S. Serial No. 08/974.888). In 
Japanese Patent Application No. 9(1997)-191661 and 
U.S. Serial No. 08/974.888, a system has been 40 
described whrch carries out output in a recording 
medium by using a fie format based on the FlashPix 
standard. 

More specifically, the above photograph finishing 
system carries out tone processing and color process- 4S 
ing on a digital image obtained by a film scanner or a 
digital camera, and outputs print of the image after 
enlargement or reductkxi of the digital image in accord- 
ance with the print size and sharpness enhancing 
processing or the like carried out thereon. The photo- so 
graph finishing system also converts the digital image 
after the sharpness enhancing processing into a file for- 
mat based on the RashPix standard and records the f Oe 
in a recordng medium. 

In the FlashPix standard, four kinds of interpolation as 
filters are defined which generate half-resolution image 
data from high resolution image data. Therefore, a dig- 
ital image having been obtained is generally enlarged to 



the print size, and sequentiaJ interpolation processing is 
carried out on the ffnage for printing by using the inter- 
polation titers of the RashPix standard. In this nwiner, 
image data at resolutkxts 1/2, 1/4. 1/8, and 1/16 of that 
of the original digital mnage are generated. 

Quality of a digital image generally decades by 
repeated enlargement or reduction processing. In other 
words, the smaller the number of repetition of enlarge- 
nr>ent or reduction processing, the better the quality is. 
However, in the above photo^aph fhishing system, 
kTwer resolution image data are generated by repeated 
interpolation processing on high resdutkxi image data 
generated for printing. Therefore, image data other than 
the ones for printing have experienced at least two 
times of interpoiation processing. 

SUMMARY OF THE INVENTION 

Based on consideration of the problems descrbed 
above, an object of the present invention is to provide a 
method and apparatus which minimizes image quafity 
degradation due to enlargement or reduction of a digital 
image. 

An image file generating method of the present 
invention generates image data for printing at a resolu- 
tion appropriate for printing arxj image data sets at dif- 
ferent resolutions ichangng stepwise and lower than the 
resolution of the image data for printing by usir>g a dig- 
ital image obtained by an image obtaining apparatus, 
and generates a structured storage file comprtstr»g the 
image data for printing and at least or>e of the image 
data sets at different resolutions as components of the 
image fie. The image file generating method is charac- 
terized by ttiat the image data for printing and at least 
one of the image data sets at different resolutions are 
generated by applying direct interpolation processing 
on the digital image. 

The image obtaining apparatus means a cable 
interface and a memory card reader and the like to 
obtain an image from a film scanner or a cfigrtal camera. 
Furthernxxe, the image obtaining apparatus is meant to 
include a medium drive for reading a recording medium 
wherein a digital image has t>een recorded and commu- 
nication equipment for receiving a digital image trans- 
ferred via a network. 

The print means high quality photographic print 
generated mainly by a photographic service provider. In 
other words, the resolution appropriate for printing 
means a resolution (for exanple, 1800 x 1000) high 
enough to generate high quality photographic print 

The image data sets at stepwise changing resolu- 
tions mean a combination of image data sets having 
resolutions 1/2, 1/4. 1/8, and 1/16 of the resolution of 
the digital image, for example. 

The structured staage file has a hierarchy similar 
to a directory structure of a conventior^l file system. 
Each component composing the hierarchy can be dealt 
with k>y drtferent kinds of application software. Since the 
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Structured storage is widely known as a technique used 
in the Component Otfject Model (COM) proposed by 
Microsoft Corp.. detailed explanation is not provided 
here. 

Upon interpolation processing, in the case of s 
enlargement ratio equal to or larger than 2 or reduction 
ratio equal to or smaller than 1/2. image quality canrxit 
be maintained unless the length of an interpolation f ^er 
is extended. As a result calculation load becomes 
heavy. Therefore, among the image data sets at differ- io 
ent resolutions, image data sets at resolutions between 
1/2 and 2 times the resolution of the cfigrtal image may 
be generated by directly interpolating the digital image, 
arxi the image data sets at resolutior)s otfier than the 
above may be generated by applying stepping interpo- is 
lation processing on the image data sets at the resolu- 
tions within IhB above range. 

An image file generating apparatus of the present 
invention generates image data lor printing at a resolu- 
tion appropriate for printing and image data sets at res- so 
olutions changir)g stepwise and lower than the 
resolution of the image data for printing k^y using a dig- 
ital image obtained by an image obtaining apparatus, 
and ger^erates a structu-ed storage fie comprising the 
image data lor printing and at least one of image data 2S 
sets at different resolutions as components of the image 
file. The image file generating apparatus conprises 
prirrting image data generating means which gerierates 
the image data lor printing by directty applying interpo- 
lation processing on the digital image, stepping resolu- 30 
tion image data set generating means which ger>erates 
at least one of the image data sets at different resolu- 
tions by applying direct interpolation processing on the 
digital image, and file generating means which gener- 
ates the structured storage file by using the image data ss 
for printing and the image data sets at drfferent resolu- 
tions. 

According to the image file generatir>g method and 
apparatus of the present invention, upon gerierating the 
image data sets at different resolutions, the image data 4o 
sets are generated by directly applying interpolation 
processing on a digital image having been obtained. 
ratf>er ttian applying stepping interpolation processir^g 
on data of a high resolution image having t>een 
enlarged for printing. Therefore, degradation of image 4S 
quality due to repeated interpolation processing can k>e 
minimized. 

ArrxKig the image data sets at different resolutions, 
if image data sets at resolutions between 1/2 and 2 
times the resolution of the digital image are generated so 
by directty interpolating the digital image, and the image 
data sets at resolutions other than the above are gener- 
ated by applying stepping interpolation processing on 
the image data sets at the resolutions within the above 
range, problems such as increased calculation load due ss 
to longer f iter length can t>e avoided. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a diagram showing a configuration of a 
photograph finishing system on which an image file 
generating metfxxJ of the present invention is 
applied; 

Figure 2 is a diagram showing an image file format 

based on the FlashPix standard: and 

Figure 3 is a diagram showing an embodiment ctf an 

image file generatir)g apparatus of the present 

invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Hereinafter, an image fie generating method and 
apparatus of the present invention will be explained with 
reference to the accorrpanying drawings. Figure 1 is a 
diagam showing a configuration of a photograph finish- 
ing system on which an image file generatrig metfxxJ of 
the present invention is applied. As shown in this figure, 
this system comprises an image handling apparatus 1 
and a photographic printer 2 connected to the image 
handling apparatus 1. 

The image handlirig apparatus 1 is a general pur- 
pose personal computer wherein a dedicated program 
has been installed, tor exanple. The image handling 
apparatus 1 oorrprises peripheral equtpmerii or an 
interlace for external equipment such as a film scanr^er 
for reading a developed film 3. a card reader tor reading 
a memory card of a digital camera 4. or p cable irrterface 
for directly connecting to the dgital camera Further- 
more, the image handing apparatus 1 comprises a 
medium drive tor a CD-R, a Zip disc or the Kke, wfvch is 
built in or connected externally. The image handling 
apparatus 1 also has communication equipment (rxTt 
shown) for exchanging image data with other corrputers 
via a network. 

The photographic printer 2 is a krxTwn digital photo- 
graphic printer. The photographic printer 2 receives 
image data and output instructing intormation (tor exam- 
ple, the quantity and the size of print) from the image 
handling apparatus 1 and outputs print based thereon. 

In the above system, the image handling apparatus 
1 carries out predetermined image processing on image 
data obtained from the developed film 3, arxJ then trans- 
fers the image data to the photographic pririter 2 and 
also records the image data in a recording medium 6 
such as a CD-R. The image handing apparatus 1 can 
also accept photograph images input from a recording 
medium as well as from a scanner as printing targets. 
The recording medum may be the recording medium 6 
wherein the image data have t>een recorded by this sys- 
tem, or a recording medium other tiian that 

As a file tormat used upon recording a photograph 
image in a recording medium, a variety of formats such 
as BMP. TIFF, end GIF have been known. An image file 
generated by the file generating method of the present 
invention is a structured storage file corrprising image 
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data sets at different resolutions. A structured storage 
file spedftcally means a file having a hierarchy as 
showvn in Figure 2, and is detfkied in the FlashPix stand- 
ard proposed by Eastman Kodak Co. The hierarchy 
shcrnn in Figure 2 shcMfS a file as a wtx>le. In storages 5 
ResolutionO through Resolutions, image data sets 7 at 
different resolutions are recorded as header streams tor 
each image data set showing the number of pixels, a 
compression type, arxi the fike thereof, and data 
streams which are tfie image data sets themselves, w 
Other storages and streans shoMm in Figure 2 are for 
recorcfing various kinds of property infcxmation such as 
the date of image generation and the trtte of the imaga 
Explanation of these is not provided here, since they are 
known as the FlashPix standard. is 

Hereinafter, an errtediment of an image file gener- 
ating apparatus of ttie present invention will be 
explained with reference to Figure 3. The ImaQe file 
generating apparatus of tt>e present inventk>n is actually 
realized as a fuKtion of a photograph finishir^g system 20 
having a conh^iration shcmn in Figure 1. 

As shown in Figure 3. image processing nDeans 12 
carries out varkxis kinds of quality enharxing image 
processing such as cokxAor^ converskxi processing or 
sharpness enhancerrfent processing on an original 2S 
image 8 having been read from the developed film 3 by 
using a film scanner 1 1 or from a memory card o4 the 
digital camera 4 by using a card reader 10. Interpolatkxi 
processing means 13a applies interpolatkxi processing 
using a predetermined interpolation fmer on the image 30 
having been processed, and image data 9 fcx printing 
are then generated. The image data 9 for printing are 
ou^ by the photo^-aphic printer 2 as photographk; 
print 5. 

Assume tf)at the original image 8 has 1000 x 1000 as 
pixels and the image data 9 for printing 1500 x 1500, for 
example In a conventfonaJ fQe generating nrYethod, the 
interpolatfon processing means 13a (printing image 
data ger>erating means) applies interpolation enlarge- 
ment on the original image 8 in order to generate the 40 
image data 9 for printing whose vertk:aJ and horizontal 
sizes are 1.5 times those of the original image 8. Inter- 
polatfon processing by arxTther interpolatfon filter is then 
earned out on the image data 9 for printing having 1500 
X 1500 resolutfon, and a first image data set having 750 45 
X 750 resolution and horizontal and vertfoal sizes whfoh 
are ^f2 of those of the image data 9 is generated, for 
exanple. Furthermore, interpolatfon processing is car- 
ried out on the first image data set having 750 x 750 res- 
olutfon, and a second image data set having 375 x 375 so 
resolutfon is generated. 

However, when interpolatfon processing is carried 
out. the sharpness generally deaeases (generating a 
blun-y image) and artifacts are aeated. Therefore, 
image quality degrades. Repeated interpwlatfon 55 
processing means rKithing but further degrading quality 
of a digital image whch has already been in poor image 
quality. Therefore, to maintain image quality, it is prefer- 



able to minimize the repetition of interpolatfon process- 
ing as much as possfola 

Therefore, in tf>e image file generating method and 
apparatus of the present inverrtfon. image data sets at 
different resolutions to be recorded in a recording 
nr>edium are generated from the original image 8 rather 
than from the image data 9 tor printing. In other words, 
as shown in Figure 3. interpolation processing means 
13b (stepping resolution image data set generating 
means) carries out interpolation processing directly on 
a 1000 X 1000 image having been processed by the 
image processing means 12 and gerierates an image 
data set 7a at 750 X 750 resolution. In this case, the 
number of interpolation processing repetition necessary 
for generating the image data set at 750 x 750 resolu- 
tion is smaller than in the conventional noetfxxi by 1. 
wfnch can suppress the image quality degradation. 

Likewise, if an image data set 7b is generated by 
carrying out direct interpolation processing on the origi- 
nal image 8 after image processing having been carried 
out thereon, interpolatfon processing is not repeated. 
Howler, since the image data set 7b at 375 x 375 res- 
olution has vertical and horizontal pixels fewer than 1/2 
of those of the ori^nal image 8 at 1000 x 1000 resolu- 
tion, interpolatfon processing maintaining image quality 
cannot be carried out unless the filter lerigth is extended 
to some degree. Therefore, when processing speed is 
important, interpolation processing may be canied out 
in two manners. For example, if ttie image data set has 
the nurTt)er of pixels equal to or larger tfian 1/2 of that of 
the ori^'nal in>age 8 as shcMvn in the exarrple in Figure 
3. interpolation processing is carried out directly on the 
original image 8. Meanwhile, if smaller tfian 1/2. it is car- 
ried out on the inrtage data set at a doser resolution 
obtained by prevfous interpolation processing, as has 
been carried out conventionally. 

In the above example, each image data set is gen- 
erated by reducir)g tfie original image 8. However, the 
image data sets 7 at different resolutions may be 
obtained by enlarging the original image 8. In th's case, 
as in the case of the reduction descrfoed above, interpo- 
lation processing takes long if the nunrfoer of pixels hi 
horizontal or vertical direction of the image data set 
exceeds 2 tinr>es the number of tfK>se in the original 
image 8. Therefore, in order to reduce cafoulatfon load 
and to inrprove processing effk9erK:y, interpolation 
processing nr^ be canied out in two steps on the 
image data set at a resolution equal to or greater than 
two times the resolution of the original image 8. as has 
l>een carried out conventior^ily. 

The image data sets 7 at different resolutions hav- 
ing been generated in the above manner are recorded 
by file generating outputting means 14 in a recording 
medium as an image file in a format shown in Figure 2 
together with various kinds of property information. 
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Claims 



An image file generating method which generates 
image data for printing at a resolution appropriate 
fcx prirrting and image data sets at drfferent resolu- 
tions changing stepwise and lower than the resolu- 
tion of the image data for printing by using a digital 
image obtakied by an image obtaining apparatus, 
and generates a structued storage file comprising 
the image data for printing and at least one of the 
image data sets at different resolutions as compo- 
nents of the fie, wherein 



10 



ferent resolutions, image data sets at resolutions 
between ^/2 and 2 times the resolution of the digital 
image are generated by directly irrterpotating the 
c£gital image, and 

the image data sets at resolutions other than 
the above are generated by applying stepping 
interpolation processing on the image data 
sets at the resolutions within the above range. 



the image data for printing and at least one of 
the image data sets at drfferent resolutions are is 
generated by applying direct interpolation 
processing on the digital image. 

2. The image file generating method as claimed in 
Claim 1 . wherein among the image data sets at dif- 20 
ferent resolutions, image data sets at resolutions 
t>etween 1/2 and 2 times the resolution of the cigital 
image are generated by cfirectty interpolating the 
digital image, and 

25 

the image data sets at resolutions other than 
the above are generated by applying stepping 
interpolation processing on the image data 
sets at the resolutions within the atxsve rar>ge. 

30 

3. An image file generatirv; apparatus which ger>er- 
ates image data fa printir.7 at a resolution appropri- 
ate for printing and images data sets at resolutions 
changing stepwise and lower than the resolution of 
the image data for printing by using a digital image 35 
obtained by an image obtainir^g apparatus and gen- 
erates a structured storage file comprising the 
image data for printing and at least one of the 
image data sets at different resolutions as conpo- 
nents of the file, the image file generating appara- 40 
tus comprising: 



printing image data generating means which 
generates the image data for printirig by 
directly applying interpolation processing on 45 
the cfigital image. 

stepping resolution image data set generating 
means which generates at least one of the 
image data sets at different resolutions by 
applying direct interpolation processing on the 50 
digital image, and 

file generating means which generates the 
structured storage file by using the image data 
for printing and the image data sets at different 
resolutfons. 55 



4. The image file generating apparatus as claimed in 
Claim 3, wherein anrx)ng the image data sets at dif- 
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